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[114] l^«6tJ^7l:*i^M:i:6^j^ >'v<5r^i^Srilx_/c7lcS!^*Mv>^7^A<7>yn 
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mth H]¥S;i3#1^12B (2001. 1. 12) 

i^mmiE 1 ] 

(a) A<DXu (15 0) i5^x/7K(Dti!iu (15 8) ^m^fz^m^moi^m 

(b) :t-/>!^^^ « (3 0 2) . ( 3 0 3 ) . ?^mtmm<r>mKm^ 

fz^ ty^mm. (3 0 1) . ^i:c/;4c«*&:^^- h ( i o o) ^Hx-Zcma-fb^ao 
^ y*y^^^ (15 5) ^ . 

-gti^jli^ ( 1 0 4 , 1Q1> 10 0) 'C3boT. 'ffi#(7)7lC35^SMi:*.iJ0i3®>-;^'f 
^^Tlctt:*^ :^ - ( 1 0 2, 1 0 3) ;^-^WSgtc SSM ^ :t V > ;^ « 

imi(im2] :^ii^mzy>^'rJ^'^^itfzif±m&<D7K^m^W(ibi, 153 

4) <bt^ffi;tTv>:s>m^:ai ^^|gg<^>^So 

[m*«3] ^;S7k«i^mP (4 0 8) ^g£#<^fr#^^WtBT-^^J:o 

:tV^>%^g? (4 0 4) <7)[^@^'^#c7)ff 1^ j^T^Wt^-C^;^ J: 

dtca3®'r^»^#aiPi:S:^-r^-^m^^i:^6^'tr;i' (4 1 0) i:^h^^m 
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[m^«6] i^W^'y-^TJ-^^timmm (3 5 3) ^^L> 

[»*:®8] ^EE'fe>'^^J:D^^m^-fb^6tl^v'>^^§l (10 5) ^m-?-^ 
^b. m^-fb^fit?:^ W%^g|Ot&{^^^JtPi-^:j> >P-^ (10 9) 

[W*:S9] ( 1 0 1) i^^iggg^ tt7tj^#^-b>^^. 
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9] 7lcj^fk31^a j3 J: a^m^-fb^6t):t -/>'%^g^:?6^7k60A P j: ;jc<7) 
[»*«2 0] ^ V > ^ j3 i: O^Pjffi^^^^j-^ if 
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(b) T'^yzr^) •^mm(D^KW.W'r^:Lmt. 
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[0 0 0 3] 

:^mM<^ iWMK^iti:^. (a) *(7)APl 5 0 is J: iy^7K<7>tBP l 5 8 $r#x_ 

ti^n7Kmco^^mm.^M*.mm^y:^TJ>^t ; (b) :t w^^g^i^sa o 2. iss 
3 0 3. mmtmm<omti^m^ififz-( :^y^is^m3 0 1 . i^^xf:^^^^^^- h 1 

0 0 5 5 (c) l&ffi^*«kS'>><.rA^ 

<7)WtC:t V'>:^*;:^<7>je*&^ii«-r^^ 1 0 4, 10 1, 100 

^mmmi 0 1 ^r^mr^fzib(D2<><^mM^:^^:^-mi^»f&^i^i 02, 103 

[0 0 0 4] 
[0 0 0 5] 
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<7)xa,5K>?±c7)ffi^) tftL^PTEF (j:^^ U >my y ^mm) . PFA ( 
j:-^U>my y^ft-^yrnar )i^::i^zyx.^U>^M'^^iB) . PVDF (y y 

. ETFE (j^^u^my y^t-^^uy^m^m mii'^hi'^^^t'^^x^ 

t^. jtfat^ti. 0. Ol-lO^iJ^nv, J: »9fiF^t^*i> 0. l-2^:^'n>cr> 
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A ^ tt «kS V >^ X A IK t /:: f i :t > i c » L T 
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x\y^^ViBKmW'r^^ti)^x^^o 
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-e^^&o HT-^i^M (PEM) ^i^xf^WAmt. M::^^ 'bS^SfettSritoTv^;?, 

CT^-C. S^ityn-b;7;pt3(i^ ai^^i^S (1 8 Ot:J:a±) L'^ttttt^^ 
^v^o ^Jbtc. ^•T'icJfeliti. ^>ft:T-fi>&»/>:;6^ ^^tc^K* t;^:::^^. 

}£-x-mmn^fz\t:i^^7.y^mn^^i'i^^n')yir'^ih^o ^lt. ittb^ 
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[0 0 4 8] 
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^ (bladder) ^^7^<7)) :;^m'tm^^^y ^^r- ^X^^m-T :h^'^liZi,±^ m 
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Tv>:S)) . m&m 10 4. mmm i o e ^m^.. mmi o 4 rt<7)*:^^ «ka? tt 

;g>7Ki 0 0 tM^-r^<D^^±'t^tzibii^. «7K'r4<^ffl33^^Mi 0 2. i o 3 
<t ^)j«[k3l;?tt;6 7Ki 0 0<7)7KMt^flx«9#tte>tiTv^^m^<t:^6^^v*:^|&*tl'^ 
1 1 2-r*^o :^r>^.:j{i^S:jS'e§:2>«*ttoKl 0 2. 1 0 3 ^cJ:o•C 
if:^mm(7yiBmi:l.tz ^mmitl 0 1 ti. TfcSr-^tfUi^l 0 0 

1 0 i^^zj^f^mmp^(omtii>±> -eti^^ti. b^^sbi i i^xx/i i o ^riitr 

. 10 1. 10 4<Dm<D^K^^UL. :i<DMmi:'^ib^i!bfz0mMtitm-r^ 

■rso si<oioi^tLxu. ^mmi o i:*>'ftka^tt^7Ki o o<Dmt)tfzim^ 

Ml 0 2 ^ Tlifi 1 0 3^mLT<D. 1 0 0 ^ 1 0 4 ^^^^ <7);iC(7:)ilS(7)-^tl^ 
[0 0 5 1] 

mmmk&tKoyKit. 1 5 o^iiLTv;^7^i^tcM^btt. (ttmts^'tm^-r^fz 

t><r>y ^ )\y^(DX^ ^) :©*0<7)«k3gf-^>^^'l 5 1 tcA*}. iSf-^v^^ 1 5 1 

. 1 5 2<Dt:i^xy ^ }v^i!)'^hMih't^7i^'^^MXUi 5 o<Dt z^comt) ^ ^ 

152^^ 154^ -Mtc — 0(7);;^ -r y 1 5 3 i: LT^I") o ^-SccO^Jd;^ 
xy/ti. *:5i)^'3itttT\/>&MtC7KJE^^ fbt::<g:T$-^^o (M:;5'T-. HI 1 1 1 
2(0 J: d '^>'>^xA$:g:b-r) m^itmm:^y>^±?^^y^^>^y'^ 1 5 5 is J: 

1 5 0^t^^iS-r^^^:^^r&^o :t V>:6^§l4?tt. 7lctt'>:^r A 16 0. 
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S:tlJfPr^^M;^ 1 5 7 ^ctO^;;?. b:':/^;^ h 1 5 8 =S:^)ffix.#^33'B£v'>?. t" A 1 5 6 t:i 
[ 0 0 5 2] 

HSii^ ^J-y*>*. -^c^^rt^g-C. ±«1 8 4.17 ^(Di^ntK :ty>'§&feS 

AP<7)*:1 8 4 t :tV^V<?)^A.'S 1 7 6 t<Dm<DKtlf^T^m^'r^tzi!bK 

^m-r^^t^^-^^^o ^(O^J£K^ *ti> 'il^St^JSCT. ^^gPl 7 5$: 

ilLT7k<?5AP 1 8 4 A 1 8 7 ^mti^hC t^^X-^:6o ^ 

<Otk. Ticti. m^^y^Z/:^'rMs 1 8 7 V*>|&fef|^f ^^v'J^-r A 1 7 9 tc^it 

J±. ^ymi^^Ximi 8 l^<7)tt^<7)^<7)^y^>';^T-A 18 0^ 

[0 0 5 3] 

^Iv^Xt^A 2 0 0<7:>'7*n^j;^^|Elr**:2>o :t V>%*i3 J: O^'^gjj*-^ >^->>^. A 2 1 
Oti. #1^2 0 S^iltr. *.?I2 0 1 ;6^^A^-^*'^2 0 2 K:^Vy^^^ 
-rSo ^V^VOiSJ^^ti:. SlJfp->J^*r A 2 1 3 tcg^^LTV^:6:t V*>S£m2 0 4 . 
2 0 7 Sr«ffl1-;&55'ffi^<ta^*«i^&i/XxA^#<7)Sc:^^-e!Sii$tLSo WJtp->>^ 

XA 2 1 3 'b. g^^gB2 1 1 ^ilLT:tV'>^^S^f:/'>>?.T-A 2 1 0 60i^If^^^' 

co^ijffi-tf i:;£>1f«tcSo'v>T. 3 V h ^ 2 1 3 fi. S^^gB2 1 2 S:ilLt:> 

A 2 1 0 ol6f^*S!JtPi-;6Ci^;()«^ v;^-rA 

[0 0 5 4] 
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miiimi)^%^'r^o ^.(Di^m^t. mm 2 2 ^}j^;^r>^ffi«'^fy>->^-rA 2 3 

1 K^h^. ^c:t% 7lc«ti. »^^fi4«t::cJ: ^^^i^*>7'2 3 OJ:: J: 

> m2 3 3m<r>^'^z/7.T^<o\^<Dni^'i)''hu^'r^^ti)^'T ^^m^£ir:^ 

fi. +1:9^116^*2 3 4 tcj: »9 7lc;5^f>55^«lt-^i^5e»^-t?§. :>?7*>?.ti, 2 3 6 ^ 
iiLT^fei^v>?.7"A 2 3 1 Cittl&^tt;2,o i§fl?LTv^'^v^:^fx§r^f ^i/^— :^7lc 
(i> ^S 2 3 5 tc^^LTv>;E>53^SB^ J:D^«#&v'j:^-r <h:5^^'T-|^^ ^ 

2 3 8 ^WM^'y'^y:^i'^^^M^iin^^tt^-^^:t>o 

fz{±m^^WLm\t. mm2 3 2\iZ^y)mif:^^m^':f'y:^'Tj>^2 3 iid^^mrff 

<o 

[0 0 5 5] 

116 A ii. ^ffigiift^J: <C/#?LS^3 0 2 ^> J: 0^#?L*^ 3 0 3 

t^m^X^^^^'^^^W, (PEM) 3 0 1 ^-g-tfm^^k^a^J-bJVS 0 0<??Bf® 

LT^t^-r^g)^ ii^^^'-ei^^^-^tt^ -Y-;VF3 04^<]:?/30 5 ^Mtm^mk. 
-2>o m*;6^«^ti. '^tL7^ -^l- K3 0 4 . 3 0 5 ^ 7t:ti> i 
i-;2>S^3 0 6 . 3 0 7 ^m\.X^o Ct^^X-^:i>o :^ h^r t tz^t^::- X- 

i/>o r-b>'/'j:^#3 01. 302. 303. 304. 305 fi. —^<D^ 
h^m^-r^tzi^k^i. ^ 3 0 8 -i^fr:i5^^@^i-^ ttz^tjUl 

(7)S"ffi-es^$itL;g>i-9tcei^-r^ci^:*«-c§^^Sy^>?.f-^7^M-3 15.3 

LTi£ffl-r&^^ 'b't'^;^ L. i©ffiii3 1 1 . mmB3 1 2. 

#3 1 0<7)«5i6^#S. *5<tC>^^tt^**t. ©ffi. ^J£t^. 3 1 l^<t:t>*l^ffi1f 3 
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1 2m(o^z/[h3 1 3 > 3 14 K X y) mmz^ :^'T j^Km^-r ^ tiib(D^^^^t^ 

[ 0 0 5 6] 

^<J:t>*#?L»^3 0 2 l^ffiMiftiB J: iJ^#?L*« 3 0 3 LTi/^:g> . 

(PEM) 3 0 l^^tfo J:^m«^Ji> ^SiSctO^m®^ 

5:SF-r^?^::*?><J0#g:i: LXi^m^r^^tib^X-^&m^y ^ - K3 O 4^<t 

3 0 5 ^^coS®t::«x.^o m^&«JS^ti> -Xtt^-f -;vK3 0 4 . 3 0 5 i 
JiC:<Dge<jtcT#f>>Kffli- 3 06> 3 0 7 KX^fro :iti)^x^^o :^ 

V^tfz\i±\i- V-m-<^X a ^->-;^ 3 0 9 ^Xfm^t^^iLLtzl^ 

tmt H/^o — /c«i-o(7)t:-;:«;U >^^ 3 2 6 (i. 3 0 1 

T->-;w3 0 9 ^rJBE^b. L 7t :/ ^ :^ J=^»(^)ltttifi8:M:/n-fc:x4' 
^-;UK 304. 305 ti'gA-r'6c9^P;^iiit-^o t tz. U > 3 2 
6*ffiffl1-titi\ r;wttc7)^^XS^Jl3 0 1 i:l^^oMm^M7^n-t;;^4't^B5ic 
$i tt^Hfeorm^^^ ^ V V ^ f t<3r>mKU^^n ^ff ^'S: < T 'i) J: v^o ^ 

rrrr-tr 3 0 1 ^ 3 0 2 . 3 0 3 . 3 0 4 . 3 0 5 li. WuM-Zf y :^'f' y 

m^-r^^ti,x^. ttz\itm.mmKnm^^^^ti^x%:ho 

[0 0 5 7] 

^*^S> 3 5 0<D^mx^:ho *Ji> APS 6 3 J: 

7|c}l;6^<biJJ!k3g-^f :/v;^xA 3 6 4 tt^o ^m.^lTZ^TsT^ 3 6 4<7) 

mP3 5 1 ti. 3 6 2 ^X.XJFi^^mm3 5 3 ^a*&LT^>So * 

ff«^f3 5 3 ^i. ffitC7}c:6^A^ tl±aiL. «75^?>*:d^mri9)< ^:tS;§i-t-2>^R^3 

5 4 '^'^tj'o v>i&^t5^3 5 6 \t. ^mMtmm\.x\^^:b^mxm.m.^n^. :t 

y>';^r>'; 3 5 7 fi*itiA»9 . * 3 6 5 ^^gSi-r-2>o ^ <J: m 

^<h:^6«J§l4|^ 3 5 6 . 3 5 9 J: I9 StciajD? ttJ& t . MR^ 3 5 4 1*1 <^)JBEi? 
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yvv-ys 5 575^e.<39^f*3 6 7 fi. ig^^Ku->. m^m^M^Km^^ 

tT&^-e^^o Ci<oW&^y ha-^fi> 7fc:J^^«3 5 3 :d^e>a^e^t::-'^^::Pm ^ 
X\^>ts:\^^^<Dif7.},t^ W^>3 5 A^^^t "9 . «^ 3 6 2 ^ilLTv;^-rA 3 5 

o^^?>*^^i^*?tu^^c.>:^'^. nmm3 5 3rtcoEj!736«ii:;^-r^o 

r7>hD-'^3 55 ti:C:60j±:t^5gr*tif U> Wrt<7)7tccO 3 6 6 

V-^;Vti|tt^1-^o *;^J^'M»?n^. 5 Ai)^Jj:i)^^>t. «3 5 3rtooE 

:t;7!?MaTL. yn-b;^ 3 6 4 fiftf^^l?li-r^o ^\m^ii^i)m^^ii. WMi)^^ 
h^^Jj^ii^^t^ mn<0]£l3i)K i^^^^X^^^.]>XTKyi)^y) ^ mii^3 6 2 <Dm 
tb5&^;t^tcM4'^b> 1¥iL-r;5>o ^^afe. ^3 5 3;$^?><^*.<?:'ttj^it]tJi:. m^'fk 
^au^^^3 5 6 . 3 5 9 <r)if ^xff^m^y'^y ::^'T 2^ 3 6 4co7lc<7? 

[0 0 5 8] 

T'A 4 0 2 tcASo S^'ft;^6<i;i-V*>l&&Sl4 0 4 ii. -:^attt4 0 3rttc:ty 

^<l:^6t)':/;^T-A 4 0 4-e«ffi-r:2>cr)CCJgLTv^^i/^j|i>g^tCji, ,^.4 0 3 

tLf^^Jb'^v^o ^tLffic. K<3^ct ^ '5:mr^31v;:^7^A 4 1 5 

'07lc4 0 8 ^-&tf±7'nH2>5,<7)-^ttn(7)*^J^3ft^^2om^^k^6^%^?^SrlS: 

y^m**:^^t. ^ff 4 1 4 J: i9tB»SSSm4 1 2 K'^h:Lti)^X^. ^:LXif:^ 
tmWi^^A 1 3> 7lcii^«4 0 7 ^rjiLT. m^<b^a<j:<r>^5&4Sl4 0 4 
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BE:i7fi*<7)AP4 0 1 i/::ti:^"^x^A,t^.4 0 3<?)BE1j«J: '9tiffiv^> ttS^^SfcOT' 
n -fey; 405. 406 60t^(7)T'^ittcffia-r^> 7lc?S<^7K®*i: o i: iSv^o 
[ 0 0 5 9 ] 

Lrv>^4^Si'el!j{'^-r^ J: ^ tciSft^^ ttTv^;g>:t v^v^feSf 5 o o-c^)-2»o ckt) 

V Vi5^5 0 3>5^?)ft?)tt;g,o ^<DU:^y^J>^^t. ^ffi«5 0 1 . ^J:tFlr^^ 
l^fllB 0 7 1 Offlpit^M LTi/^;i>ffl®±tc. Zimm^iJ^^-T^ > ^ ? tt 
Ti/^^#?L^i^ >:?5^e?-ei:TV^^|^ffi:7 <; h 5 0 4 *^tfo 
<30ffl!lBJi. #?L;^r Vl^7.$Pi^^f>-C&Tv^^^2<7>7 U y h 5 0 8 ^^ftfeLTV^ 

##?L>^U :y h 5 0 4. 5 0 8 ii. -^tt^^tt. 5 0 4 ^ XZf S 0 S t\^ZU 
n^^h-tr^X^y^^ 'J - 0 5 . 5 0 6 O'mW-M^ti^i^^ 

mrr^tzib\iZ,. #7 U h -^ig^^ ttTV^^o «S 5 1 1 ^^LTl^ffi 

If 5 0 2 tC'^#^f^TS/ji60ffi?I>'.T->' l^;^^<??0i£tL>'^ K5 0 9 

?L;:^^>i^;^ipg<^'7 »; ^ > 5 o 8 ^U^%^\^x\^^:ho r-^y-T'^) 5 o 4. so 

7> 5 0 8 s 5 0 9 ti> ^-7liJ#i:y^^5 1 0 J: J9 IE L^/^-ffiStC^K^^ tl^T 
-/^J^-f-'y 5 0 3 ii> 1S^gS«5 04> 507. 508. 5 

0 9 Sr^ttAtL. 7.y-yV7.m(r>W®,y^) y > 5 O 8 ^ T'^X'f-^y :5'-'>'^7 
5 0 3 ^<7:)Kt^^^3cmm5 0 7 SrBE^-r^^t t::J:o"r. Sfilis <t -O^^ffiM S: 

mi^un-r^i^m^n^ 1 4<oj£*^T5 i 2kx^. ^m«5 o i 

[ 0 0 6 0] 
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^;w^ 6 0 5 i3 J: o^^ssjirt^k^a 6 0 4 t^ijnffiTlc^tt^^-r^iinEETKtt^&tg 6 

0 1 ^m^^o ^S:&J£^^y h 6 0 4 7()^h(07kl>t. 6 1 7 idXX/m'M^± 
T^/'^^X 6 1 3 SriloT. ?^)K*<On>/N-- h^y h 6 0 S<D\^M^6 1 0 

mP:^r>?.«ka'>>^T'A 6 1 6 t:: J: ^JfifeJ^^tt^o K=)^*f 6 0 6rtcO;t 
[0 0 6 1] 

omfi^ffi-fc:;v«:«fflL;t:o c:<7)'>;;^t- Afi, ii"7 ^y^b^J^" U (PVDF) 
^-ei^T^/^r. S^iti^S. 0 8 cm (^2^Vf-) -C*o/jo ^^^^-r^fi^AO 

tLTV>;2,fe3. 1 7 5mm (1/8-^ >''^) <DU^<D^^I^ ^ y mW^y) y 
*5}6. 3 5mm (l/4^>^) <7)Sg<30:^'7^>g^S•^•3clfeJSI. *^3 6. 3 5m 
m (l/4^>^) <7>^?LXt'> V';^^7 J:t>**?J 1 . 2 7 cm (1/ 

ht Lxi>^m^fi^o 

[0 0 6 2] 
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EMiiLTfi. hi^<7>ii:7 >;/>fl:x;u:^>K>KU V, :^:7^:t> (NAFIO 

N. ^mmm) 1 1 ? lt^co 

[0 0 6 3] 

[0 0 6 4] 
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